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Abstract: Virtual Reality, due to its complexity and technological requirements, has a set of frictions
that hinder its dissemination. The main ones can be summarized in the requirement to learn

complex developing environments, like game engines, then we need to install applications, specific
to each operating system and according to the means through which they can be accessed.
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1. Introduction

The A-Frame framework, published in 2015 by Mozilla, aims to facilitate access to Virtual Reality
(VR), namely through Internet browsers and all types of VR equipment. This objective is made
possible by the structure on which it was developed, WebVR. It allows the creation of immersive
environments that can be inhabited simultaneously by several users, even if access is made through
different types of VR devices, from smartphones and personal computers to specific VR equipment,
such as the Oculus Quest, Rift and HTC Vive.

As artists seek ways to express their creativity in VR, A-Frame can be a way to start creating
immersive experiences without the need to learn a complex programming language or a game engine
like Unity or Unreal Engine [1]. Plus, the A-Frame end results are easily delivered through the world
wide web. This article focuses on the A-Frame potential to create, publish and share collective
experiences of virtual immersive artistic installations. This work will demonstrate this potential
through a teaching approach to this framework, and its results came from Bachelor of Arts (BA) and
Master of Arts (MA) degree curricular units in a Media Art School.

2. Materials and Methods

The A-Frame core structure is a JavaScript APL, an acronym for Application Programming
Interface, that allows access to VR equipment through recent and popular Internet browsers, namely
Mozilla Firefox, Google Chrome and Microsoft Edge. A-Frame provides a set of native elements that
allow the creation of primitive geometric objects, lighting and audio systems. It is possible to import
various types and formats of multimedia files, namely images, textures, videos and 3D models. All
of these elements can be programmatically controlled by a simple markup language [2].

To write this code, the artist only needs a text editor; however, it is also recommended that an
Integrated Development Environment (IDE) allowing the setup of a client side server is used in order
to test the results locally and avoiding having to push it to an online server. However, if the developer
needs to test the result online or share the code with other artists/developers, there are several
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platforms available. In the class we used Glitch and GitHub, the first was chosen for the first lessons
due to its ease of use and code sharing features, the second was used in the advanced classes for the
version control feature and the robust file uploader.

The fundamentals of A-Frame can be divided in four chapters: Geometry, Lightning, Animation
and Interaction [3]. The classes followed this sequence since each one of these aspects grows in
complexity.

In Geometry, we have the possibility to use predefined array primitives like a Box or Sphere.
Each primitive has properties that define its dimension, position and materials.

The Lightning system controls the light and shadows of the scene and objects. These entities
share some of generic properties of the primitives but then have the specific ones that define the type
of light and shadow behavior.

The Animation component controls the movement of Geometry and Lightning entities over
time. The Interaction in A-Frame is event-driven and its capable to handle keyboard/mouse, 3 and 6
degrees of freedom controllers.

3. Results

The artists of the MA degree had a creative approach but based on recognizable references, as
shown in Figure 1.

(a)

Figure 1. (a) Vaporscape: A Jorge Barros project inspired by the art of the album “Floral Shoppe” by
Vektroid; (b) A WebVR adaptation of the collective TeamLab “Forest of Resonating Lamps—One
Stroke” by Luisa Guedes.

Despite the fact both courses had access to the same artistic references, most of the projects from
the BA degree artists were related to the videogame culture (Figure 2). All artists from both courses
fully explored the Geometry, Lighting and Animation properties, but only 8 out of 31 projects applied
interaction to their creations.

(a) (b)

Figure 2. (a) Beacon is a project by Pedro Ermida and Ruben Ferreira; (b) A WebVR interpretation of

the Super Mario environment by Luis Alves.
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The results demonstrate that it is possible to create rich environments that can be shared over
the Internet with a small learning curve when compared to game engines. Future work can evaluate
the variance on the time needed to concept, develop and distribute this projects with other creative
platforms.
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